Introduction
Alpha-uterine protein (AUP) is a human protein which was originally detected in the amniotic fluid during the second trimester. The protein has also been detected in endometrial tissue from pregnant and non-pregnant women, and at very low concentration in the blood of pregnant women (Sutcliffe, Brock, Nicholson & Dunn, 1978; Sutcliffe, Bolton, Sharp, Nicholson & MacKinnon, 1980) . This protein has also been independently identified by Joshi, Ebert & Swartz (1980a) and Joshi, Ebert & Smith (1980b) , who called it progestagen-dependent endo¬ metrial protein (PEP) since, in non-pregnant subjects, its synthesis was detected in secretory but not in proliferative endometrium. AUP and PEP have a similar structure and give serological reactions of identity (Sutcliffe, Joshi & Paterson, 1982) . We have used an indirect immunoper¬ oxidase antibody staining technique to determine the cellular localization of AUP in the endo¬ metrium of pregnant and non-pregnant women, and in the amnion and chorion.
Materials and Methods
Paraffin-wax embedded blocks of placentae and endometria which had been fixed for 1-6 months in neutral buffered formalin (4% formaldehyde + 4% NaH2P04 + 6-5% Na2HP04)
were obtained from the files of the Pathology Department in Aberdeen and also from material fixed shortly before the present experiments. Samples of endometrium and placenta were obtained with ethical permission from women undergoing termination of pregnancy (8-13 weeks) or Caesarian section (34-40 weeks).
Immunoperoxidase technique
The method was as described by Sternberger, Hardy, Coculis & Meyer (1970) . Slides were dewaxed with two changes of xylol for 10 min each. All reactions were carried out at room temperature. Endogenous peroxidase activity was blocked treating the sections with 0-5% H202 in methanol for 30 min (Streefkerk, 1972) . Subsequent to this, sections were exposed to 0-1% trypsin in 0-1% CaCl2 (pH 7-8) for 20 min at 37°C. All dilutions of antisera and porcine sera were made in 0-154 M-NaCl-5 mM-Tris-HCl, pH 7-8. Each was applied to the section for 30 min, followed by 3 washes of 10 min each with 0-154 M-NaCl-5 mM-Tris-HCl, pH 7-8. Non-specific background staining was reduced by exposing sections to a 1/5 dilution of normal pig serum. The specific antiserum was used at a dilution of 1/200 throughout. The pig anti-rabbit immunoglobulin (Dakopatts, Copenhagen, Denmark) was then applied at a 1/40 dilution and the peroxidase-antiperoxidase complex (Dakopatts) at a dilution of 1/100. Peroxidase activity was shown by staining with diaminobenzidine (30 mg in 100 ml 50 mM-Tris-HCl, pH 7-8) for 10 min. Slides were counterstained with haematoxylin.
Purified AUP (5 µg in 30 µ 0-154 M-NaCl-5 mM-Tris-HCl, pH 7-8) was used to adsorb the specific AUP antiserum (5 µ ). The adsorption proceeded for 30 min at 37°C and the mixture was then diluted to a final concentration of antiserum of 1/200 and the test sections were compared with the appropriate adsorption control.
Quantitation of A UP
AUP was assayed in tissue homogenates by antibody-antigen crossed electrophoresis (Sutcliffe et al, 1978) . Protein was determined by the method of Lowry, Rosebrough, Farr & Randall (1951) .
Results
On all occasions, the antibody staining reported in this paper could be absorbed by the addition of purified AUP to the antiserum before the experiment (see PI. 1, Figs 5 and 6). Since the initial sample of AUP was homogeneous (Sutcliffe et al, 1980) (Fig. 3) . Some heavy staining is evident on the luminal border of some epithelial cells (see arrows) (Fig. 4) . The surrounding stroma did not stain. See Figs 5 and 6 for adsorption controls. Fig. 3, 94; Fig. 4 Figs 3 and 4 , stained after the rabbit anti-AUP had been adsorbed with purified AUP. L = lumen of gland. Fig. 5, 94; Fig. 6 , 235.
Marked staining was observed in the advanced secretory phase, especially in the glandular epithelial cells (PI. 1, Fig. 1 ). In a patient taking an oestrogen-progestagen-based contraceptive pill, the typical microtubular histology was observed and the epithelial gland cells stained positively for AUP (PI. 1, Fig. 2 (1980a) to conclude that AUP synthesis is progestagen-dependent. That conclusion is supported by the present finding of AUP in the glandular epithelium of a patient taking a combined oestrogen-progestagen contraceptive-pill (PI. 1, Fig. 2 ) and whose endometrial glands were in the typical narrow and straight microtubular form (Azzopardi & Zayid, 1967; Haines & Taylor, 1975) . While oestrogen at low levels may be necessary to permit this synthesis of AUP, if only by inducing progesterone receptors (Bayard, Damilano, Robel & Baulieu, 1978; Janne, Kontula, Luukkainen & Vihko, 1975) , there seems to be an absolute requirement for progesterone if marked synthesis is to occur.
The results show that AUP was concentrated at the luminal border of some glandular epithelial cells and that it was present in the lumen of the glands. This strongly suggests that the protein is a secretory product of the uterus, both during the progestational phase of the menstrual cycle and during pregnancy. The protein seems to be exported from the uterus into the uterine lumen, rather than into the maternal circulation and this may account for the relatively high concentration of AUP in second trimester amniotic fluid (Sutcliffe et al, 1978) in comparison with the concentration of AUP in maternal serum, which is approximately l/500th of the level in amniotic fluid (unpublished) . The concentration of AUP in the pregnant uterus is maximal in early pregnancy (Text- fig. 1 ) and this probably explains the high concentration of AUP in amniotic fluid at that time. We do not know if AUP is expressed in uterine epithelial cells adjacent to the uterine lumen.
Although it is the first characterized human progesterone-induced uterine protein, the function of AUP remains unknown. Preliminary observations show that it has no significant affinity for progesterone (Paterson, 1981 
